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ABSTRACT 

A meta-analysis o| jrcience educa.;tion literature was 
undertaken to determine the magnitude and direction of sex 
dif f erenceg^n school age boys ' /gi rJLs * moti vatj^onal orientations and 
science achi,evement . A comprehensi??;^; review of journal 
articles/reports, large-scale nati^tial/international studies,^ and 
standardized testing procedures apj^earing in the literature since 
1965 provided 207 comparisons ^or motivation and 406 coirfpar ispns for 
science achievement. Results, indicate that sex difference^ in 
motivation and achievement axre^smaller than >x[enerally assumed, but 
they do occur, and, with few ^exceptions , tend to favor males. On the 
whole, sex differences'.wer^ larger on achievement measures than on 
motivation measures. In addition, sex differences appear to be 
greater in the United States than in other countries and are greater 
f,pr children in upper tha^ in lower socio-economic status, levels. 
While girls verbally supparted the notion that sciende is **not just 
for boys," boys were more inclined to engage in science-related I 
activities. Therewfth, it appears that engaging in science-related J| 
activities and other extra-scho6^ experi^ffcies may play a ^critical 
role in creating sex differences. Nevertheless,, school intervention 
should be fostered, such intervention focusing on science instruction 
during the pre-adolescent period, the state during which sex 
dif^ferences in orientation and science achievement seem to change.' 
(Author/JN) 
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Overview ^ 
Sel-f-evidentl V it is and has-been m^jor concern that women are 
Linderr epresented in the scientific community. The reason for this 
state of affairs is unclear and the topic has more often been the 
subject of heated discussion than systematic fact gathering. 
Throughout, educators have been concerned that, unintentionally, 1:he 
schools^may play a major role in determining this state of affairs. 



Perhaps the way school science* is presented, taught or promoted may 

be at the very heart of the emergence of gender .differences in science 

achievement. The validity of such a fear is by no means self-evident 

* * 

and this uncertainty r egardi ng* what the factual situation is, or may 
be, provided the essential impetus*for the project described^ in this 
Final Report. Studies on this point are available but heretofore they 

> 

have existed as a scattereid assortoient of items^, yielding a not-*to6- ' 
coherent picture of the state of affairs so ^ar as gender differences 
in science achievement are concerned. The purpose of this project 
v^as, so to speak, to set* the record straight. To this end, a 
comprehensive research synthesis was conducted in which the re'ality o/f 
gender differences in school -sci ence achievement could be -S^cif led, ' 
analyzed, and to some small degree, er^pl i c^ted , Gendei; differences in^ 
science achievement clearly do emerge in the' school years. Jhe 
differences are sr^ll but persistently evident. Their origins^are not* 
always cl^ar but the project sugge.sts possible avenues of action that 
may lead to an understanding of why these di f f erences'^ex i st and 
suggest* what can be* done about them. 
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That women are underr epresented in pro-f essional j, sciefhtif icji and 
♦ 

technical communities is a disturbing and undisputed fact. Doubtless, 
there are a variety of an'tecedents to this state of affairs. Important 
among these is the possibility that school instruction in science may 
be a major cause. Given this possibility, there are three broad and 

complementary questions that must be addressed in this regard: 

\ ' - 

1) Are gender differences, in fact, evident in elementary 

school achievement? ^ 

2) If gender differences are ©viddnt, what is their nattire? 

3) What, finally, is their origin? 

Individual research* reports vary in their cer-bainty regarding the, 
answers to tthese questions and there is currently no satisfactory 
integrative review of tMe literature which provides "a summary of the 
star«e of knowledge on this topic. A review of thejfp'esearch literature 
which prc3^ides a'' compar i son of boys'" and girls' performance on 
sci ence»~r^l at^d measures — together with information on factors which. t 
contribute to sex daf f erencesy-might facilitate the development of 
policies, theory and classroom techniques more Conducive to long-term 
achievement in science' for females. The purpose of this proje'ct was 
to provide such a systematic ahd comprehensi ve^ revi ew of the available 
data. , . 

V 

As a matter of record, few systematic and comprehensive reviews 
have been undertaken in this area of inquiry. Those that have bee.n 
undertaken have frequently failed to make maximal use of the •/ * 

information which is available on gender differences- For example, 
search procedures have often ladked 'ths systematic rigor necessary tor 
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^omprehensi ve examination of qender differences. The typical -library 

search covers only those reports whose titles and .abstracts provide a 

c-lue that the issue of gender differences was addressed in this study. 

The present project employed more- t^iorough search procedures in an 

attempt to locate any study or* report in which the sample was 

described in terms of boys"* and gir^Js' performance on sci ence-^rel ated 

measures.' The inclusion of such .studies not only increased the size 

of the data, base but also provided a closer approximation to the 

natural letting since variables controlled or manipulated on- a study 

were tailored to issues other than .those /associ ated with gender. 

Earl ler effort s to accufnulate information on sex differences in 

science have been narrow in another sense; they apparently searched 

only a smaller portion of the ^avai lable sour^ces. The present project 

included no^. only refere^d Journal articl^Sj, chapters from books, 

diss.^rtations, and Educational Resources Information Center (ERIC) 
-"^ t ' * ' , ^ 

.%tlocuments, , but also included data from standardized test i n^^ procedures 

~ ^ . T • i 

and large*-scale national and international studies. ^ Inclusion- of 
reports which use varied samples and diverse t.esting conditions can. 
provide more realistically representat i ve~^-data' on the subject at hand. 

Overall, then, tht^ rpview was extensive and comprehensive, 
Within^the parameters established ^t the outset,. a comprehensive 
search was initiated to locate gender information on'l) school-^qe 
children;, 2) reported in the English language, and 3) published 
between the years 1963^ and 1981. As. will soon be evident in the 
description of outcomes and results,- the analyses' were equally 
extensive and* comprehensi ve. Thus, a variety of =.stati sti cal 



procedures were, employed and wherever possible, multivariate 
procedure^^ere used to maximize the interpretative possibilities. 

■ / '. ^ " 

> Project Activities ' 



Data- Search 

A fi.rst activity in research synthesis is to identi-fy the studies 
to be synthesized. Given the parameters noted above, the search 
focused^ first on refereed journal articles, l^ooks, unpublished reports 
and dissertations. To locate these reports, computer searches of fi>e 
library data bases were conducted: Psychological Abstract (PSYCH)., 
Educational Research Resources Information Center (ERIC), Social 

> 

.Science Index (SSCI). Comprehensive Dissertation Index (CDI), and 
/Smithsonian Science Information (SMIE), Also, compirehensi.ve reviews 

of tables of contents and page-by-page scanning of Dooks an^ 
.journals were undertaken. All volumes o¥ the two major journals 
in science education — Q.Qurnal of Research i_n Science Teaching and 
Science Educati_on i^ere scanned for the years 1965 through early 
19811 All volumes of Sex Rol.es and Ps^^choLogy of Women were 
scanned for the entire period of their publication. All volumes 
of Sctigoi Science ^Qd M^thernatics (1969-1981) were iridivi dually 
examined^^^'"^7H,^o^ the most recent five years of the following 
journals were examined: Devel_oBmental. Psychology, JgurnaL of 
Sducati.gnaL Ps^SboLogy.n Chi.Ld Deyel_ggment , Human Deyel_ggiment , and 
QblLdi E§ilEtiL§tcy iiQdi Human Deyel^gEment . Dissertation Abstracts 



were located through listings in I nternat i^onal Dissertation 
^^bstracts. 
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It should be esp^ecially noted that our research was considerably 
broader than that defined in ttio initial proposal — and broader than 
that of typical quantitative reviews — in that special studies and 



standardised test results were incorporated ir\±o the data base to be 
integrated. Also, search procedures which were more intensive than 
those typically employed in quantitative reviews were applie^d. The 
additional effort taken here is summarized in three paragraphs below.* 

AdditiOQai datai sgeciai studies. In addition to journal 
ar'ticles, dissertat ions, books, and technical reports typically, 
uncovered in a library search, national and international studies were 
examined for data on se)( differences related to science learning. A ^ 
comprehensive collection of publications from tj^ie National Assessment 
of Educational Proqres (NAEP) , Project Talent, International 
Association for the Eval uat i on . of Educati^al Achievement (lEP), apd 
the ^summary volume Giris and ScieQce were combed for sej? comparisons. 
Not only were data^ f rom these sourca/s^b^^sed on large samples from 
developed and dev^elopinq countries across the globe, but data were ^ 
often conveniently reported by categories highly relevant^to the goals 
. of the project. , 

Additi.onal^ data: standardized tests. Manuals accompanying 
<e standardized tests were searched and found to provide valuable data on 

relative achievement of females and males in science. In order to 

I 

gather test scores, the ejctensive test library collection located in 
the University of Illinois library was perused. The library 
collection contains approximately tjOUU tests and accompanying 
manuals, of which approximately 27Q-deal with some aspect of science. 
The 1974 edition of Huros' Igsts in P-ri.nt, science section^ was also 

5 
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examined -for titles o-f science test manuals which might be searched 
•for data on sex tdif -ferences in science. The Educational Testing 
Service (ETS) provided an extensive set o-f mean and standard deviation 
scores from thousands o-f high school juniors and seniors in biology, 
chemistry , and physics for the years under study. Other test services 
and corporations provided in-house computer 'outputs and copies o-f test 
manuals* • o 

10tgQSLi}Lcatign of_ search BCScedures. The nature of the project 
required search prpcedures ^hich were more intensive than the computer 
scanning of nrajor data bases. It became apparent at the outset that 
computer retrieval by itself was inadequate to the particular task at 
hand. Too frequently in this project, neither the^ title nor the 
article, abstract could bie counted on to indicate whether or not sex- 
related differences were addressed in the study. This' meant that in 
order to epsure a comprehensive search, every report suspected of 
addressing the tppu c of sex differences or suspect^ed of dealing with 
the issue peripherally had to be visually scanned, page by page. Some 
of the most detailed data in the study were retMr^ved visually from 
studies addressing a variety of unrelated topics within education and 
psychology. - ^ 

All in all, then> one can see that a comprehensive search was 
initated and conducted. Further details in this regard are contained 
in thie papers and reports^^stemming- f rom this project (see later). 
Resultant Samgie , ^ 

The research yielded a grand total of 6\Z effect sises. 
Moreover, it should be kept in mind th^t- under 1 yi ng these effect sizes 
wer^ responses from more than 14 mMlion students from twenty 



countries around the world. The results determined in the project 
stem from data that can only be considered massive in natj^E^^^, number 
and scope — and perhaps also, important. 

Following usual procedures, a coding scheme was developed and 
articles, studies, etc, were analysed and assessed in accord with this'* 
scheme. A copy of the categories coded appears in Table 1 (appended^) 
An expanded description of coding procedures employed is available 
from the investigators. 



Summary of Project Outcomes 



Subsequent to coding of the , data, effect sizes were subjected to 

' ' J 

a series of analyses. Results -of these analyses and the^eneral 
interpretations of 'the outcome of the project as a whole ^may be ^ 
reviewed as revolving around four major subprojects or tasks, each of 
which IS more fully reflected in an extended paper ., but each of which 
is. also briefly described below. 

TASK l: Direction and Magnitude of Sex Differences iQ Motiyatigo 

^Dd Achievement in Sc,ience . ^ . . . 

It became apparent^!! the early stages of ,the project th^t many.^ 
source^ which reported achievement scores for males and females also 
reported data on motivational Vq(riables known to impinge on the 
learning of science. Because these data were highly relevant to the 
broad goals of the project, the decision was made — in consultation 
with pr'oj ect^consLil tants — to expand the scope o-f the 'study by 
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Preliminary drafts of these papers h^aye been sent' e^prlier ^nd . 
reprints will be ^^nt as , they become avail.able.* 



A 



1^ 



r 

t 

t 



'I 



retri^^ng and 'integrating studies tont^ininq data on motivat^ion as 
well data onx^chi evoment . In addition to providing inforni^tion on 
these vai^iables separately, >^this approach has the advantage of* 
yielding information on how motivation and' achievement interacted with 
a variety of situatitonal and psychological ' contexts. • 



7. Following a comprehensive review of the literature containing, ( 

comparisons between boys and girls and some measure of ^ moti vat i on in 



science/anci or some measure of achievement in science,, findings i^^ere 
transformed into a 'common metric — an effect size — and analyzed mdjta- 
analytically. Drawn from articles and reports, large-scale nationc^l 
and international studies, and standard^ zed ' test procedures,, the *<;Jata 
base provided a total of 207 effect sizes for motivation and 406 ' ' ^ 
, effect *si2es for achievement in scienc^. ^ '^^^ 

It was found that sex differences in both motivation and \ ^' IT'^ 

achievement are smaller than generally assumed, but they do occur, ahd ' 



'with few exceptions, they tend to favor males. The 1 i ter ature ^sources 
contained information on 25 variables suspected of' impinging on ' 
motivation and science. These were anap^f^ in^depth and/related to* 



the dii^ection of magnitude of sex dif-ferences i n ,moti vatA onal 
orientation^ ^Of special interest is the finding that when asked * "H^ 

outriglvt r giJ"I s ipore than boy*5 object to stereotypic labels for " \ 

scierlce s^ibjects but when it comes, to identi Hilyi ng personally with 
science, engaging in science activities, or selecting careers in i 
science, they continue to act in tr.aditional ways. Girls' attitudes 
toward^ science appear to differ from their attitudes toward careers in 
science. The underrepresentat i on of females in science classed And 

■ ■ i 

programs of study noted by others is in accorjtl with this conclusion. 



A paper describing th 



s sub-prpject and/its results in greater 
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detail has been written. A copy of this paper is available for 
dissemination through the authors and has been submitted for, 
publication. A draft of this p^per has already been sent to NSF and 
reprints of' this publica,tion version will be sent when available. 

J . • . 

TASK 2: R§Lati.on5hi.E5 among Affectj^ AbiJ.ity. and AchievemeQt 

A 1 arge number of stud i es provi ded cor r el ati onal datc^ among 
affect, ability, and achievement Variables but could not be fitted 
into the mai iV^aD^lyses ^ gender differences because they did not *, 
provide date for the calculation of" effect sizes. The purpose of . 
, activity under Task 2 was to provide a synthesi^ of these" studi es. 
This opened 5^ new ayenue of inquiry which ser^a to complement and* 
supplement the findings tapped e?arlier in the analysis of effect 

sines. 

» . * 

The literature search yielded 67 articles or paper whi ch 
reported correlations among affect^ ability, and achievement in 
.science and between each of these ^variables and gender. 255 
correlations were derive^ from these studies c^nd formecfl- the data base 
for these projects. 1 hese correlations were synthesired 
quantitatively with a view to determining the size and direction of 
relationship as well as the degree to which the relationships were 

modified' by gender, levels in school ji and content within science. 

f 

As expected,' it was found that positive attitudes' toward science 
are^associ ated wi th achi evement . However? the relationship is weaker 



than might be expected. Overall, students tend to do well in science 
if they like the subject. However, how well they do depends more on . 
their ability than on th^ir liking for science. The data suggest that 
boys achieve slightly better than girls in science and that they tend 
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to possess more cogni ti vejrabi 1 ity. In some content areas within 

4 

science, boys demonstrate more positive affect than do girls. - In 
other content areas, such as biology and chemistryji the reverse is 
true. Again, a paper reporting these reports 4n detail is available* 
for general^ di ssemi nati on . A draft version^waS seQt to*NSp earlfer 
,and Vepr i nts .wi 1 1 be sent when they become available. 
TASK 3:, S»^r-^Lii§C§Qt§§ LQ. Sc ience^Rel ated Cggni.ti^ve Abnit^/ 
^ In the^^^^^r^fy^ stages of the pro^ct it was necessary-^o set limits 

on 'ya^'^'^cope for the review in order that it could' be' compLeted on 
time and'ijwith care.. Designated as primary focus of the inqui*ry were 
studies which addr^B^sed specific content are^fS^wi thin science, such as 
dhemistry, physics or geology. ^ Attracting our attention throughout 
the project, however, were studies which dealt not with science per 
se', but with cognitive variables such as conservation, visual and 
spatial ability, and formal reasoning. Wijfhout question, thesd 
abilities play a seminal role in determining student" attitudes and 
levels of achievement in the social sciences. These issues sparked 
the interest of a graduate student on our staff who made the topic the 
focus of her dissertation rese^arch. 

^ . . : • ' ' ^ 

Essentially, this subprojdct occasioned a literature search 
somewhat distinct from the one 'which had formed the basis for the 
other analyses. This sea^h yielded 70 U.S. and foreign studies which f< 
met the essential criteria for meta-analysis and which also con-f^ormed 
to the overall project. 

The results showed small but rather -consi/stent sex differences 
in favor of males. tjhile girjs e>^hibited a slight superiority in 
clasif ication and seriatiDn, boys si i ght 1 y , * but consistently, 
OLitpeformed girls in such cognitive operations as cQn ver sat i on , 
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spatial visualization, proportional reasoning, di sembeddi ng , and field 
articLUation. The ov^all magnitude^ of effect size (ES « ,3^, 
.however, is not large. The analyses of varisdice and regression 
'analyses indicated, further, that such differences depended somewhat ^ 
on the cogniti ve^^&nvain. Also, '.the results showed that gender ^ 
differences varied depending on response mode. When the response 
mode wa^ public (e.g., oral rf^ther than written), Inaking^role 
definition more sali^^nt, gender differences were likely. to be greater. 

Tlie dissertatioh*;/reporting these results is available through the 
University Microfilms Service. (A copy of ,the Abstract is appended) • 
Papers based on this dissertation are currently being prepare*^ for 
publication and will be sent 'to NSF as they become available. \ 
••I^SK 41 'io£^r:EC^t§£il50 of Results and Policy Development 

Each of the sub^project^ or tasks involved interpretation in 
'terms of theoryi, application and even, motce broadl^, policy. However, 
the concern with the place of the quantitative findings in thji^context 
Of educational practice and policy was more than an incidental and 
isolated concern associated with each set of results. This concern 
was pursued through regular tliscussion with staff and consultants. It 
perhaps was most vigorously pursued in a "summit meeting" of staff and 
* consultants held toward the end of the pl^oject. 

The results of bji^e efforts are reflected in each of the m^Jpr 
project groups. However, these results -are also Reflected ifvtwo 
theoretical papers and to no small degree in the basic form^%<, t;hrust, 

4 , • - 

and nature of a fortHcoming book edited by Steinkamp and Maehr. The 

theoretical papers are listed later* A description of the 

book and its contents is to be founds in the following section. While 
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these sources better reflect the course of our thinking in 
pursuing this project*, several summary statements may nevertheless be 
i n order . , ^ ' 

Over^allj, it was somewhat surprising to learn that gender 
differences were as sma\l as they were. As small as they may be, 
however, they are th#re. And, an important thing to emphasize is that 
thi s i'concl usi on is based on data from more than 14 mi 1 1 ion. students in 
twenty countries. We are not talking about a conclusion that can be 
t^ken lightly. Yet, the very smallness of the differences, as well as 
other factors, may suggest that the school's role in creating or 

> 

reducing them may not be as large as we might have expected or hoped. 



I't begin 



Indeed, di f f erences real 1 y don't begin to be seen until quite late in 
school, around , pubescence'5 when society as a whole as much as anything 
else, emphasises that two worlds exist for the sexes. This is not 
meant to suggest that the school should decline responsibility for 
this state of affairs- After all, the school retains a role in 
helping the child interpret the world at large; it also plays at least 
some role in determining the present and future nature of that world. 
In this regard, it seems clear that the school's efforts are rightly 
focused on how science is introduced, handled, presented and modeled 
during the juniof high-middle school period. Emphases on senior high 
science may be important for a variety of reasons but it is not at 
this level that one can expect to make differences in the achieving 
orientations ot girls. As we see it, the junior high-middle school is 
a most critical point in the evaluation of differential orientation 
toward science. Those who must set polic/, plan progrart^s, establj^sh 
curricula — and teach — do well to become aware of this. ^ 

.14 



But what can be done to improve motivation and learning in 
science'^ Unfortunately, the meta-analysis real 1-y tells us little 
because, m the main, research has r^ot really focused directly on this 
issue. In this regard, however, the two theeoretical papers are of 
some interest. Basically, these papers sum up what little we know on 

* 9 

the topic and suggest theoretical perspectives for the pursuit of 
further rese.arch. 

A first paper ("On doing well in science: Why Johnny no longer 
excels; Why Sarah never did") was presented at the University of 
Michigan Summer Institute on Learning and Motivation in the Classroom 
and will be published shortly (see later for details). Building on 
the research in what has come to be called "achievement theory" Maehr 
suggests that the "classroom climate" may be- particularly important 
for girls. Classrooms which stress competition and authoritarian ^ 
control probably are' not good for science teaching generally — but 
there is a strong argument that they may be especially debilitating 
for girls. In a chapter to be pjiblished later this year^<see later-^ 
Steinkamp proposes that pattern. of childhood behaviors — a motivational 
style — sets the stage for adult achievement in science. Exploratory 
behaviors are a major ingredient of a style that eventuates in 
scientific achievement. 

So much for what the literature seems to suggest regarding the 
issues at hand. In^^mari^^ ways, what the literature does Qot suggest is 
most interesting. ^One cannot help but be dismayed by the quality of 
research associated with science teachings-learning. It is spotty and 
focused in scope, all too often flawed in method/procedure and, above 
all, lacking iri integration and theory. Perhaps the only integrating 
theory used to any major extent is that of Piaget and even that is 
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seldom applied in^ parity and with consistency. Moreover, it might be 
* ^ 

questioned whether it is the apjpropri ate . theory in most instances. 

4 

But the point is that serious consideration must be given to the 
quality of research in this area and research quality is, of "bourse, 
tied to quality of theory. One might simply repeat the oft-heard 
phrase: "morei«>research is needed. " That may be true. More 
appropr i ate, w^ think, is t^e admonition that better theory is needed 
in order that integratable pieces of evidence might be gathered into a 
coherent picture. It. is not that research has not been done; it is 
th^t one has- dif f iCLil ty .fitting studies into larger conceptual 
frameworks.* In a prcictiAl way, this means that research, in this area 
should be more theoretical. We are agai n remi nded of Lewin's oft— 
quoted admonition that nothing is so practical as good theory. 

Produces 

It is clear that the present project has yielded a number of 
different results. As one measure of the scope ,and nature of these 
results it may be of interest to list and briefly describe the various 
products of our activities. 

P^B^rs AvaLl.abl.e for- Dissemination /' 

t' 

Maehr, M. L. On doing well in science: Why Johnny no longer 
excels; Why Sarah never did.. <In press, draft sent earlier to NSF) . 

Steinkamp, M. W- . Motivational style as a mediator of adult 
achievement in science. (In press, draft sent earlier to NSF). 

Steinkamp, M. W. and Maehr, M. L.. Gender differences in 
motivational orientations toward achievement in school science: A 
quantitative synthesis. (Submitted for publication, draft sent 
earlier NSF? reprints to be sent when available). 
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Steinkamp, M. W. and Maehr, M. L. Affect, abilityji and science 

achievement: A quantitative synthesis of correlational research. 

(Submitted for publication, draft sent earlier to NSF; reprints to be 

sent when available). 

Tohidij, N. Sex differences in cognitive performance on Piaget- 

like tasks: A* metci-anal ysi s 'of findings. Unpublished doctoral 

dissertation.. University of Illinois at Urbana-Champaign, 1982, ^ 

(Abstract appended; Papers based on this dissertation arq being 

prepared for publication and will be sent, when available). 

Convention' Presentation 

# Two symposia stemming from this project were presented at the 

American Educational Research Association meetings in the spring, of 

1982. In a symposium entitledji "SeK-related differences in science?" 

the empirical findings of' the "project were presented. Highlighting a 

second symposium oriented toward methodological issues of meta- 

analysis was the wc^rk of L. V. Hedges from the University of Chicago 

who discussed -"An analogue to the analysis of variance for effect size 

data." This paper was selected as the outstanding paper within 

Division D (Measurement and Research Methodology) delivered at the 

« 

convention. 

Semi_nars3_ WgrkshoaSj^.. and CoLIggyia 

Two colloquia were presented locally, one- at the Institute for 
Child Behavior and Devel opment^ and the other at the College of 
Education. These events served as channel s ^^jTcir the dissemination of 
information concerning project implementation and preliminary 
findings. Also, the findings were presented at a workshop conducted 
at* the University of Chicago.* Entitled, "Women in Science," the 
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.workshop was part 6-f a two-dav con-f erence on the topic, Women and the 

Paul Hurdj, project consLil tantt * presented a colloquium -for the 
College o-f Education (and' athers) at the University o^^ Illinois. This 
event was funded -in part t^y t^pe Institute -for Child Pehavior and 
Development and took place in associ at i oh ^wi th one o^ the planned 
meetings o+ the consultants on the prpject. 

Empirical results and a description o-f the process o-f meta- 
analysis were presente<^ by , the Principal Investiga£or to various 
groups 'at the University o+ Queensland, Brisbane, Australia. The 
Principal Investigator discussed the -findings at the University of 
Michigan Summer Institute on Learning and Motivati^on in the Classroom. 
The paper pr'epared -for that event, "On doing well in science: Why - 
Johnny no longer excels; f^y Sarati never did" will appear as* a chapter* 
fn a volume on inoti Vclti on' and learning in the classoom. That chapter 
qives a hint to the kinds o-f theor i 2 i ng, the -findings on this project 

/■ - -. ' . ^ . 

wer^ stimulating, ^ 



Tw^l ve-Chaeter Vorume on Women i.n Science 

» * 

Finally, it^may be noted th'at -ci book has^ evolved from our work.. 
This book, entitled ygmen in Science is being published by Johnson 
Associates, Inc., (JAI 'Press) and will appear on i^Ihe market in early 
1983. The volyoie is co-edited by the i nvesti gators (Stei nkamp and 
''Maehr) . The purpose of the book is to provide an overview of 
problems anc| perspectives associated with women's achievement in 
science. The list of contributors, which we believe to be both 
exceptional and representative of a^broad range df approaches to women 
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in science, includes the -following researchers, five Sf whom also 
served on our project team: 

Helen Astin, Higher Education Research Institute, Inc. v 

"Academic Scholarship and Ita Rewards" 
Aimee Grieb and Jack Easiey, University of lU^nois^ 
at Urbanar-Champai gn ' ^ , 

"A Primary School Impedi.ment to Mathematical Equity" 
Camilla Benbow aact^ Jul i an Stanley , Johns Hopkins University* 

"Gender and the Science Major" ^ 
Irene Frieze, University of Pittsburg and " * ^ ' 

Barbar*a H. Hanusa,, Saint Vincent College / 

"Women Scientists: Overcoming Barriers" 
Lloyd 'Humphreys, University of Illinois at Urbana-Champaign 

"Women with Doctorates in Science and Engineering" 
Barbara Kremer, University of Chicago ^ 

"The Meta-Analysi s of Gender Differences in Sciehce 
Learning" 

Anne Peterson and Suzanne Kavarell, Michael, Reese Medical Center 

* 

and the University of Chicago ' ) 

"Patterns of Achievement in 'Early Adolescence" 

Herb Walb^rg and Margaret E. Zerega, University of Illinois at 

Chicago Circle ' , , 

"School Science and Feminity" 

Jl^hathan Cole and Harriet Zuckerman, Columbia University 
"The Productivity Puzzle: Persistence and Change in 
Patterns of Publication of Men and Women Scientists" 

Delwyn Harnisch, University of Illinois at Urbana-Champaign 
, "Females and Mathematics^ A Cross-National Comparison" 

' . :: 17* . 
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Mar'jorie W. Steinkamp, University of Illinois at Urbana-Champaign 

'•Motivational Style as a Mediator o-f Aduli: Athievement in 
* * \ 

I 

Science" 
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Table 1 
Categories Coded 



Q!l§C§^tSlli §ttE5 of Stud^ 
Year of publication 
Source of reference 
Quality of Journal 
Sample selection 
Sample Size 

Characteristi^cs of Samgie 

Country of sample 

Age 

Ethnicity 

Type -of commun i ty 

Achievement level 

Soc i oeconomi c status 

Characteristics of School. ' 

Coed/separate 

Instruction typ^ ' 

Regular class/project 

Public/private 



Qt}^!liiEtg!llsti.cs of Instrument 

Number of i tems in test 

Type of T'eliability 

Rel iabi 1 i ty index ; 

Type of validity 

Source of tes;t 

Individual/group adminis- 
tration 

Stimulus mode ^ 

Response mode 

Free/ structured response 

Dimension of mot i vat i onal 
orientation 

Academi c Di sci p 1 i ne 
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SEX DIFFERENCES IN COGNITIVE PERFORMANCE ON PIAGET-LIKt TASKS: 
A META-ANALYSIS OF FINDINGS 

Nayereh Essfahlini Tohidi, Ph.D. 
Department of Education 
University of Illinois at Urbana-Champa i gn , 198Z 

J * 

A meta-analysis of findings from 70 American and foreign. studies, compar- 
ing school-aged boys' and girls' perfoi^mances during 1 965-81, on" Pj aget- 1 ike ^ 
tests of cognitive functioning was conducted. The results showed"^ small but 
rather consistent sex difference in favor of males. With a slight superiority 
of gj^rls in classification and seriation, boys sliglftly but consistently out- 
performed girls in the cognitive operations such as conservatio-n, spatial 
'visualization, proportional reasoning, disembedding, and field. articiflation. 
The overall magnimde of effect size, however, was smaller than that which is 
generally (mpUediEr= . . 32) . The means for boys and girls, are actually less 
than half a standard deviation apart. The analyses of variance and regression . 
analyses yielded the following independent variables as significant in explain- 
ing the variance in the value of effect size:, cognitive domain, response mode, 
region of country, sample selection, and type of community. Year of publication 
type of task and task characteristics in combination with sample selection and 
sample characteristics explain^ only. 3\% of the variance. Problems and con- 
cerns related to methodological quality of the synthesizedtstudies are dis- 
cussed, and some practical impl ications are offered. - 
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Scientific Collaborators 



Principal Investigator 

Co-Principal 
Investigator 

Faculty Associate 

Faculty Consultant 

Faculty Consultant 

Faculty Consultant 

Faculty Consultant 

Research Associate 

Research Associate " ^ 

Research Assocl ate 

« 

^Research Associate 
Research Associate 
Research Associate 



Martin L. Maehr 
Marjorie Steinkamp 

John A. Easley 

I 

Herbert J. Walberg^ 
Paul D. Hurd 
Anne C. Petersen 
Barbara Kremer 
^nne C. Wil 1 ig 
Ste^s^tjen B. Dunbar 
Rosal i e Torres 
Kaitherine >Ryan 
Yegi n Habteyes 
Nayereh Tohidi 



Professor, 
Associate Director 

Senior Specialist'' 



Professor 
Professor 
Prof ea^r 



Prof essoin 
Assistant ProfessoJT 
Graduate Student 
Graduate Student * 
Graduate Student < i 
Graduate Student : 
' Post-doctoral bellow 
^'Graduate Studept ; . 



